Abstract. The objective of this study is to evaluate the performance of finite rate homogeneous mixture models in three key aspects: (a) the ability of the model to predict the dynamics of resolved small scale vapor regions, (b) the importance of finite rate mass transfer and (c) the impact of assuming 2D flow as is done in RANS simulations with a statistically homogeneous direction. We consider a bubble collapse problem to evaluate all these effects.
Introduction
Cavitation often causes erosion due to the high impact loading caused by vapor cavity collapse. Sheet to cloud cavitation is a classic phenomenon where the cloud cavity often collapses and causes severe noise, vibration and surface erosion. Homogeneous mixture modelling is the most commonly used physical model to study turbulent sheet to cloud cavitation and these models employ both finite rate (e.g. Singhal et al. [1] ) and equilibrium mass transfer terms (e.g. Schnerr et al. [2] ) to model mass transfer between water and vapor. Using the finite rate mass transfer model of Saito et al.
[4] as a representative example, we make use of the numerical method of Gnanaskandan and Mahesh [3] to study three key effects: the performance of the model in predicting the dynamics of resolved small scale vapor regions, the effect of finite rate mass transfer and the consequence of two dimensional assumptions as is commonly done in RANS simulations.
Spherical bubble collapse
While it is well known that homogeneous mixture models are reasonably accurate in predicting large scale cavitation dynamics, the final stages of a cloud collapse involve vapor regions of smaller length scales. The performance of homogeneous models in predicting the dynamics of these smaller scale vapor regions is of interest. In this section, the finite rate homogeneous mixture model is applied to study a 0.4 mm spherical bubble collapse problem. Evolution of a spherical cavity in the absence of surface tension and fluid viscosity with the assumption of liquid incompressibilty is given by [5] ,
where ρ is the liquid density, p ∞ is the ambient pressure of liquid and p is the pressure in the liquid at the interface. The collapse time (t rayleigh ) can be obtained by integrating the above 
